The goal of this study was to compare the anaerobic working capacity of asthmatic children to that of a healthy control group and to ascertain the relationship between the degree of asthma, anaerobic exercise and percentage body fat.
INTRODUCTION
The physiotherapy profession is growing increasingly inter ested in exercise-induced bronchospasm (EIB) because eighty per cent of all asthmatics develop EIB .
Most research deals with the cardio respiratory fitness of as thmatics while most experimental groups consist of patients with chronic obstructive pulmonary disease o r heterogeneous patients with obstructive airway disease2,3'4,5. The researchers noted that there was a definite deficiency in the literature providing a well controlled study of a homogeneous group of patients and an ageequivalent control group. The fact that such a large percentage of children suffer from asthma served as motivation for the use of schoolgoing children in this study.
Since the anaerobic working capacity of asthmatics had not been previously documented, the question arose whether asthmatics suffered the same limitations with anaerobic exercise as with aerobic exercise. It was also not known whether the degree of asthma and the physical build were limiting factors for anaerobic working capac ity.
LITERATURE REVIEW
Approximately 18% of all children, 18 years and younger. experience some form of chronic respiratory dysfunction at some stage. Four percent of these children are asthmatics .
According to the literature 2-6% of the world population suffers from bronchial asthma , while 60-80% of all asthmatics also suffer from EIB. From this it can be seen that at least 5% of the world 7 population of asthmatics also develops bronchospasm with exercise . In 1988 it was found that 6.5% of whites and 3,5% of colouredsbetween 6 and 18 ^ycars -in the northern suburbs of Cape Town suffered from EIB .
Most asthmatics develop a noticeable degree of bronchospasm as a result of exercise, which greatly restricts their extramural acti vities and sport and can lead to social and psychological problems. Exercise induced bronchospasm (E IB ) is not related to age, sex or the degree of asthma*. It is found in patients with o r without a positive skin test. In some asthmatics EIB is the only form of asthma which they experience.
In 1976 it was found that, while a raised fitness level did not necessarily free the asthm atic from EIB, it could well lead to an improved physical work capacity7. In 1989 asthmatics (at age 25) were found to have a higher V O 2 maximum (maximal oxygen vol ume) and a normal work capacity on maximum work loading if they had followed a regular exercise programme from a early age (a p proximately 10 years). This could be due to an earlier exposure to an exercise program m e or to a higher motivation .
To date nearly all research has been aimed at the effect of aerobic exercise programmes on the cardiorespiratory function of p a tie n ts w ith c hronic o b stru ctiv e airw ay disease. M o st stu d ie s have 10111Z13 shown the advantage of exercise program m es '
, while other researchers have established aerobic exercise program m es to test cardiorespiratory fitness12,14.
As far as can be ascertained, the anaerobic work capacity of asthmatics has not yet been studied. Since ordinary activities are mainly anaerobic in nature, it is important , to know how far asthm a tics are limited with these. Acute asthmatics, for whom aerobic activities lead to severe bronchospasm, might possibly also benefit from anaerobic types of activity.
METHOD Hypothesis
The anaerobic work capacity of asthmatics and non-asthmatics should not differ. The correlation between the degree of asthma and the anaerobic work capacity should indicate w hether asthma as such is a limiting factor for physical activity. Anaerobic exercise lasts less than 2 m inutes while exercise-induced asthma only manifests after 6 minutes.
Study structure
A case controlled study was carried out on 41 white children (21 asthmatics and 20 healthy children) between the ages of 13 and 18 years, selected from 3 high schools in the northern suburbs of Cape Town by means of a random test.
The test subjects had to comply with the following criteria:
Cases: 
Controls:
• Must attend High Schools A, B o r C, which are representative of high schools in the northern suburbs of Cape Town • The same age, sex and height, ± 2cm , as th e test g ro u p . 
Procedure
Each prospective subject completed a clinical questionnaire from which the degree of asthma was established ( Figure 1 ). It was then decided whether the subject satisfied the criteria for inclusion.
Next, three variables were measured, viz. percentage body fat, pulmonary functions and fitness.
The percentage body fat was determ ined by anthropom etric measurements, viz. height, mass, bi-epicondylar m easurem ent and skinfolds. Spirom etric m easurem ents for determ ination of forced expiratory volume (F E V i), forced vital capacity (FV C) and peak expiratory flow rate (PE FR ) were carried out by means of a M innato A utospiro before and after a fitness test.
The fitness test consisted of six isotonic exercises in the form of a circular programme, i.e. sit-ups, upright bounces, push-ups, walk ing test, short runs and "burpees". Because the anaerobic work capacity was being measured by high impact isotonic exercise of less than 2 m inutes duration, each exercise lasted only 30 seconds with a rest period of two minutes between each station.
Fifteen seconds after the subject completed a station, his/her pulse was taken for 30 seconds.
RESULTS
T he anthropom etric measurements, spirom etry and fitness test yielded the following results.
Anthropometry:
T he difference between the asthm atics and the control group's param eters was not statistically significant -specifically also not on the percentage body fat.
Spirometry:
All the pre-exercise values of the asthmatics were lower than those of the control children. T here were, however, two whose values w e re statistically significantly lo w e r i.e. th e v o lu m e re la tio n sh ip (FE V i/F V C % ) and the flow times 50 (F50) ( Table 1) . A fter com pletion of the fitness test there was again a significant drop in the FEV i/FV C % and F50 of the asthm atics and also in their F E V i ( Table 2) . Six of the 21 asthm atics showed a drop o f m ore than 10% in their FE V i after the fitness test. They therefore had a positive response to exercise and could be considered to b e exercise-induced asthmatics.
Fitness test:
T he anaerobic work capacity was calculated by adding together the total num ber of attem pts at all 6 stations and, while there was no statistically significant difference, the asthmatics recorded fewer a t tem pts per exercise than the control children.
The hear rate of the asthm atics during the fitness test was uniformly higher than that of the control children, indicating greater effort. These differences, however, were again not statistically signi ficant (Figure 2 ). 
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DISCUSSION
The results of this study dem onstrate very clearly that the a n a e ro b ic w orking capacity o f asth m a tic s is not restricted. F acto rs such as their percentage body fat and the degree of asthma did not play a lim iting role in th e ir exercise ability. T his im plies tlial the majority of asthmatics can lead a normal and active life and, as far as fitness is concerned, need not defer to normal, healthy children.
From the above it follows that the role of the physiotherapist should be not so much on the physical side as on the psychosocial implications of regular exercise and hence the total rehabilitation of the asthmatic. Asthmatics and their parents should be given infor mation about the daily treatm ent of the disease (asthma) on the physical and psychological levels.
From the lite ra tu r e * '* 6 it is also a p p a re n t th a t m o re r e searchers support the view that the psychosocial benefits of regular sport and relaxation arc more advantageous for the asthmatic than the physical advantages.
A primary shortcoming of this study is the fact that most of the asthmatics suffered from grade II asthma. To obtain a true correla tion which would be both clinically and statistically meaningful, a larger test group is needed.
The lack of appropriate references in the literature regarding the anaerobic work capacity of asthmatics meant that the results of this study could not be compared with previous studies. The present study should therefore make a valuable contribution.
Because asthmatics already have limited pulmonary function during rest, the significant differences in lung function between the asthmatics and the control group after exercise were not unexpected. In contract to the literature'3 which indicates that uninterrupted exercise of at least 6 minutes is needed to produce the typical asthmatic response, it was found in this study that interrupted exer cise of less than 6 minutes can also cause exercise-induced bronchos pasm (EIB). However, it appears that his bronchospasm response to anaerobic activities is confined to serious (G rade III) asthmatics, since only 6 of the 21 asthmatics showed a drop of more than 10% in FE V i after the fitness test.
Asthmatics with EIB developed a significantly greater change in pulmonary function after the fitness test than asthmatics without EIB.
The reasons why only some of the asthmatics developed bron chospasm during anaerobic activity is not obvious. A possible expla nation might be that only serious asthmatics (G rade III) will develop EIB during anaerobic activity. According to the clinical battery only 1 child who developed EIB was a grade III asthmatic, while two were grade I and three were grade II asthmatics. On the one hand these findings draw attention to the fact that a clinical history is not an objective measure of the true nature and range of asthma and that asthma is often under-diagnosed. On the other hand this study might indicate a subgroup of asthmatics who develop bronchospasm with anaerobic types of activity as well.
Anaerobic Work Capacity
The findings of this study cannot be compared with others because no related literature could be found. The little literature which does deal with anaerobic work capacity and fitness has one main shortcoming, viz. the quantification of anaerobic work capacity. Moreover, fitness tests differ in the content of the exercise battery, making comparison of the existing literature impossible.
Although the "fitness test" used in this study is not an official test for anaerobic work capacity, it consisted of six isotonic exercises which test the work capacity of all the large muscle groups. The researchers therefore believe that this test is a good indicator of anaerobic work capacity.
The results show that there is no significant difference in the anaerobic work capacity of asthmatics and a control group. Since the asthmatics recorded a sm aller num ber of attem pts per exercise, however, it could be that the opposite might be dem onstrated with a larger test group.
The results also show a non-significant difference in the an ae ro b ic w ork capacity o f a sth m a tic s with E IB a n d those w ith o u t. Because the pulmonary functions of the asthmatics with EIB showed that these children developed bronchospasm with exercise, it is assumed that these children must have a particularly high motivation to reach the same work capacity as non-asthmatics.
Accordingly, the researchers concluded that only serious as thmatics develop bronchospasm with anaerobic activity, but that this has no detrim ental effect on their anaerobic work capacity.
CONCLUSIONS
Tiie researchers came to the conclusion that there was no difference between the anaerobic work capacity of the asthmatics and the control children, which means that this form of activity is more advantageous for the asthmatic. However, acute asthmatics will still show a positive response to this type of exercise.
The percentage body fat and the grade of asthma are also not limiting factors during anaerobic exercise. In addition, there was a poor correlation between the percent age body fat, pulmonary function and fitness.
A clinical history is not an objective measure of the degree of asthma and an exercise test is necessary to establish the genuine nature and extent of the disease.
It is general practice for the asthmatic o r his parents to com plete a clinical battery according to which the patient is then classified as a g ra d e I, g ra d e II o r g ra d e III a sth m a tic . T h e a sth m a tic is th en subjected to an aerobic fitness test of 10 -12 minutes on a treadmill, which is stressful for the patient and may also be time-consuming.
In contrast a general practitioner can subject the asthm atic to an anaerobic fitness test which is less stressful, can be done anywhere at any time, requires no apparatus and takes little time.
CLASSIFIED ADVERTISEMENTS GEKLASSIFISEERDE ADVERTENSIES
LOCUM AVAILABLE PLAASVERVANGER BESK1KBAAR
Locum available for work in Durban, C ape Town or Johan nesburg, from June to August 1991: full days.
Telephone (031) 23-2308 (w), (031) 52-2198 (h). 
PRACTICES FOR SALE PRAKTYKE TE KOOP
PREMISES TO LET PERSELE TE HUUR
CAPE TOWN
Consulting rooms to let in occupational therapy practice in Kenilworth.
CONTACT: Hilary Henderson (021) 61-7834 or (021) 61-5435.
BRYANSTON
Medical Suite available to share with dentist. Fully equipped and staffed in Bryanston.
CONTACT: Dr A van der Walt (011) 706-7704(w). 
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